Introduction
Postoperative supraventricular arrhythmias, including sick sinus syndrome, atrial flutter, atrial fbrillation, and other forms of atrial reentry tachycardia are common and difficult to treat complications of the Mustard operation for transposition ofthe great arteries.^"^ Permanent interruption of atrioventicular (AV) conduction is one definitive method that will ameliorate the symptoms associated with the rapid ventricular response that can accompany the atrial arrhythmias.^ We have previously reported the complete interruption of AV conduction using radiofrequency energy performed in the operating room on an 18-year-old woman with chronic atrial arrhythmias following the Fontan operation.^ In this article we present a patient with complete d-transposition ofthe great arteries who, following the Mustard operation, developed intractable chronic atrial arrhythmias. Catheter His-bundle mapping and radiofrequency ablation were performed.
The patient, because of transposition of the great arteries and intact ventricular septum, underwent the Mustard operation at 26 months of age after a balloon atrial septostomy as a newborn. In April 1993, she experienced an in-hospital cardiac arrest due to wide QRS tachycardia; she was successfully resuscitated. In July 1993, a left ventricle to pulmonary artery conduit was placed for relief of subvalvar pulmonary stenosis; a cardioverter defibrillator pacemaker (model PCD MN7217B, Medtronic, Inc., Minneapolis, MN, USA) was also implanted. Her postoperative course was complicated by frequent atrial arrhythmias with rapid ventricular response leading to hemodynamic instability and multiple cardiac arrests. In October 1993, after multiple medications failed to control her tachyarrhythraias, ablation of AV conduction was proposed.
A 7 French steerable electrode catheter (4-mm tip, Mansfield-Webster, Watertown, MA, USA) was passed antegradely from the left femoral vein through the inferior vena cava to its junction at the physiological right atrium. The catheter was then passed through a small defect in the inferior limb of the Mustard baffle into the right ventricle. A sharp His-bundle potential was recorded (Fig. 1) through the two distal electrodes (interelectrode distance = 2 mm). However, an accompanying atrial electrogram could not be detected, even dur- ing slow withdrawal ofthe catheter upstream from that site. Because of the well formed large electrogram recorded at that site, radiofrequency energy (generator RFG-3C, Radionics, Burlington, MA, USA) was delivered at 25 watts for 6 to 10 seconds in 10 unsuccessful attempts to interrupt AV conduction. A 7 French steerable electrode catheter (4-mm tip, Mansfield-Webster) was then passed retrogradely from the aorta into the systemic right ventricle. The catheter tip was manipulated across the aortic valve to the region below the crista supraventricularis and oriented posteriorly toward and over the septal leaflet of the tricuspid valve adjacent to the region of the AV conduction system. A smaller, broader His-bundle potential, as well as unequivocal atriai and ventricular elec- 
. This tracing is recorded during delivery of radiofreqency energy (beginning at the second from the last beat on the top tracing) between an indifferent lead placed over the left scapula on the back and the distal electrode positioned at the site used to map the AV node and His bundle illustrated in Figure 2. The top and bottom tracings are continuous. Note atrioventricular block beginning with the third A electrogram in the bottom tracing, progressing to complete heart block with extemal ventricular pacemaker escape. The tracings have been redrawn for clarity. See Figures 1 and 2 for abbreviations.
trograms, were recorded (Fig. 2) at this site. Radiofrequency energy was delivered at this site resulting in permanent complete AV block (Fig. 3) . A transvenous WIR pacemaker was implanted with the endocardial lead in the left ventricle. The patient has continued to exhibit complete heart block and a normally functioning WIR pacemaker.
Supraventricular tachyarrhythmias occur in up to 40% of patients following the Mustard operation for transposition ofthe great arteries, are often poorly tolerated in these patients and have been one of the few identified risk factors for sudden cardiac death in patients after a Mustard operation.^ This report presents the management of a patient with chronic atrial arrhythmias following a Mustard operation using percutaneous AV nodeHis bundle ablation. Although a chronic intraatrial reentry tachycardia in at least one patient following the Mustard operation for transposition of the great arteries has been successfully treated using radiofrequency energy, this patient also had atrial fiutter, which was not treated with ablation.Î n contrast to that patient, the severe hemodynamic consequences (cardiac arrest) of our patient's atrial arrhythmia required definitive control. Because there is atrial-ventricular concordance in patients with complete d-transposition of the great arteries, similar to patients with normal hearts, the AV node can be found in the usual location at the apex of the triangle of Koch just posterior and inferior to the central fibrous body.^ Nonetheless, transvenous access to the AV node and His bundle in a patient following the Mustard procedure may be difficult to achieve since the AV node and His bundle are often excluded, by operative design, from the "right atrium," thus preventing not only optimal recording of equiphasic atrial. His bundle, and ventricular electrograms, but also sufficient tissue-tip contact for successful ablation. Although the retrograde aortic approach to the intraventricular His bundle and the left bundle branch ofthe AV conduction system has been described in patients with ventricular-arterial concordance {i.e., normal heart, the normal great vessel-ventricular relationship),^ retrograde access to the AV conduction system in a patient with ven-tricular-arterial discordance (i.e., d-transposition of the great arteries) would not be expected, due to the transposition, to be identical to that found in the normal heart. The subaortic conus and the insertions of the tricuspid valve chordae onto the right ventricular.septum as well as the irregular surface found in the right ventricle could interfere with precise placement and contact of the catheter electrode tip at the target conduction tissue. Yet, the curved steerable catheter could be "hooked" posteriorly toward and slightly across the tricuspid valve so that the bipolar electrode tip seated at the junction of the central fibrous body and the septal leaflet of the tricuspid valve at the apex of the triangle of Koch (Fig. 2) . We conclude, therefore, as postulated,^ that complete interruption of AV conduction can be achieved in a patient with complex anatomy through a transcatheter retrograde aortic to ventricular approach exploring the AV groove with the electrode tip. 
